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IN THE CLAIMS. 



BEST AVAILABLE COPY 




Please substitute the following claims for the same-nuMbered-cTSinsln the appticatibS 



:3a 



1. (<^entty/iriended) A liquid crystal display, compr^ 

liquid crystal ceUs fonning an image display area on a substrate; and 
a driver for applying a voltage to said liquid crystal cells based on a reference 
gamma correction corresponding to digi^ inputdata^ierein-said-dtiver keeps a 
: switching times for pulse strings per time unit constant for a predetermined range of 
input data when generating the pulse strings with pulse densities corresponding to $ai< 
input data, wherein said pulse strings compiise a frequency characteristic having a trafi 
shape coixesponding to said digital input dalarr.ll . wherein said driver romprises a p ull 
generation cucuit for generating a plurality f> f reference mik^s in which nii1«:e p ^^r^tj 






densities ate weighted: and a pulse selet^t/xvnth^^ Hrcuit-for-geoeiatine-a p ukft <rfnnf^ 
Sgl^ting and synthesizing necessarv re f erence puljses on the hasi^ of digitiil inp ut Hata 
reference pujses, and wherein said nulse s e leet/svhttift^.s circuit out put s a lopcal 'f 



i paiTY output ftom an adder cn-euit. which h as as its inp u ts high order W bits of the 
data of n bits and low order W hits of a hii,;.rv r^ ^^^t ^. and « l^ci^^l p r oduct betwe^ 




Lsom 



mm 



- 2S fjft-n tbigHBgyrOYofg^Qiapffl^^ generati o n cinsuit wht^rc m^-W"an"^ f ;Ti^ ^fpjt^l 
Dfm-l^throup hDfn) 



2. (Original) The liquid crystal display accordmg to claim 1 , wherein said driver 




IS 



on said substrate and is comprised of. a pluralityof driverlCs connected via signal line^ 
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3. (Original) The-riquid crystal aSpj^Tibcording to claim 1, wherein said predete] 
-taiige-oesaid-digital-.ii^ut^ta is-apredeterzmned range around a medium value of sal 






4. . (CunuitlyAmended)JLliqmd.ci5«taLdjsptey5-G©^pfisiiig: 

liquid crystal celJs fonning an image display area on a substrate; and 
a driver for applying a voltage to raid liquid crystal.cells..hased.on a reference m 
-gaaaaa^^eBfeetion correspon ding tu Jiglul input da tigr» hercin said driver h as no loci 




pulse densities corresponding to s aid dig ital mput^ta,^hft»f-.ig-ca^H^e-5trin£s 



:eratiiD(g-.the pulse s^^ppif 
coi 



having attttperoidfli-shai ^coicTa^^ input 
pulses in which pulse generation densiti e s are weighted: and a nulse select/svntheai f j ^ 




generatinR a pulse Sf^inp by seJectingand wnthesizing nRr.«^ s sarv referftnnP pulses on th 
( Hfiital input data and saidreferehce niilses. a n d wherein saiH pulse select/syathesis ckM 
outputs a logical sum between a carry oiit p ut from an adder circuit, which has as its inp l 





qxi^ W bits of the digital innul data of n bits arid low order W hits of a binary eounter^^ 
. logical product between outputs Xrm-l'>thrnngh XfQVof»».id p .UAe^epenatfnn rir».it 
mFn^W andthe digital intiut data Dfm.!^ thf^vph _..„ 




•lima 



„5 -(Currently .Araended>A4iguid^iyst^ 




10/063,788 




.PAGE 3/15*RCVDATm06 2:26:40 PM [Eastern 




02/21/2006 03:25 



4105731124 



GIBB IPLAW 



PAGE 04 



liquid crystal ceUs forming an image display area on a substrate; and 



a driver for applying a voltage to said liq uid cry5!ta1 r^llc h^oH a referen. 




. .^°^^*!°.°^'!r?55?P?^^^^^^^ obtains an 



width modulation (PWM) for a predefefhiihed range of s^^^^ data around^ 

value when generating pulse strings corresponding to said digital input data, wherein i 
strings comprise a frequency characteristic having a trapezoidal shape corresponding 
digital input datarf.1L_wherein said driver cnmrm^e^ ^ puise irenfti^ition circuit for ^ ph^. 
Plurality of reference pulses in which nulse aene^ tir.^ densities weighted: an^ p 





nece 



select/svnthesis ch-cuit for generaTmi r a pulse string bv seletiting and svnthesiyinp 
reference pulses on the basis of digital input riata » aid reference p rilsfta, fw.^ xvh^J 




which has as its inputs high order W bite o f the digital input data of n hits anH Inw r>rA^ 
of a binary counter, and a logical nrnduct hetWEft n outputs Xfm-U thmuf ih XfO^ of said 
generation circuit where m=n-W and th e digital inp i t data DTm-n through DTQ), 




6. (Currenfly Amended) A liquid crystal display driver for applying a voltage to li 
crystal cells forming an image display area, comprising: 

apulse generation-circuit for geneirating apluralit^ of reference pulses in which 
generation densities are weighted; and- - . 

apulse select/synthesis cu^uit for generating a pulse string by selecting and syni 
necessary reference pulses on the basis of digital input data and said reference pulses, wherein 
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said palse generation circuit generates said reference pulses without charing a numbl 
les-pef time miit fu x a pi eJeie mQUg a Ifdnge of said digital input data aro^ 
medium value, wherein said pulse strings comprise-a iequency characteristic havi] 

trapezoidal shape corresponding to said digital inputda!feafr-;11 ;-:and 

an int egration cirt^uit for integrating the pul se string generated bv said p ul^^ 





select/synthesis circm f to oiitput a volta^^ for garoma correction^ 

whgreiii aaJJ Dulsc fflstect/svalheg s'crro sum between a a 




from an adder circuit which has as its inputs high order W hite of the digital input dati 

_ .-ja 

and low order W bits of a binary counter, and a lo pical product between outputs -XfmU 



X(0) of said pulse generation circuit where m=n- W and the dip ;i tal innut data D(m-n g 

m 

7. . (excelled). : 

8. (Cancelled). 





'9: (Curieiitly Amended) The liquid crystal ^splay driver according to claim [(7]]^ 
assumtngthat said digital input data is n bits, wherein said pulse generation circuit out^ 
referencepulses using ann-Kt binaiy-eountervan-n-tbit latch; and n-1 2-input gates. J 





10. (Previously Presented) A referrace pulse generation .citcuitfor.generating refe 
pulses corresponding to n-bit digital input data, comprising: 
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an n-bit binary counter for cgunting up in synchronization ivith an input clocks 
an n-1 bit latch for generating signals by delaying high order n- 1 bit$ output 
through B(l) from said binary counter by one input clock period; and 

n-1 logical circuits for performing logical operations with receiving as inputs s| 
order n-1 bits output B(n-1) through B(l) from said binary counter and the delayed sig 
corresponding to the high order n-1 bits output B(n-1) through B(l) from said n-I bit 
obtaining outputs X(Q) through X(n"2) with lower reference pulse densities, whereas 
1) is obtained bypassing the logical circuit, wherein said reference pulses comprise a fr) 
characteristic having k"tr5ip(sz6i^^^^ shaiSe bdiresjiiiii said n-bit digital input dataJ 






1 1. (Original) The reference pulse generation circuit according to claim 10, whi 
logical circuits are n-1 AND circuits. 




12: "(CDriginal)THe refefen 

logical circuits are n-2 AND circuits outputting X(0) through X(n-3) and a NOR circui M 
outputtingX(n-2). 




— B; (eurrently Amended) A refer«ice"piilse generatio circuit for 3igitel-analog com 
employmg a piUseHdnisitymb 

means for generating reference pulses that are exclusively in a high state corresj 
to digital input' data; and 

means for generating the reference pulses such that a number of switching time^ 
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Strings per time unit is c onsta nt for a predeternii ncd range of said digital input data 



medium value, wherein said pulse strings comprise a frequency characteristic having 



trapezetdai-shape-corresponcjiog^o-satd--^^ fFotses 




c<MDprisei>alse-gefl^aat«i-d^ 



rein said pulse strings -^ 



geDerateai5v selec fing and igvntlfesizmg necessary reference pulses on the basis of digi 
• - data-and said reference -pulses: 

means for integrating the pulse strings to output a voltage for aamnia correcti 



means for cutputting a logical sum between a carry output from an adder circuit 
has as its inputs high order W bit s^ of the-digital jnni^daiarQfenA W 
— binarrcomiterrand-ariagicat-prodncr1>^ 




generation circuit where m==n-W an d the digital input data Dfm-n through DfQV 



14. (Original) The reference pulse generation circuit according to claim 13, whi 
reference pulses are generated with the frequency thereof being kept constant for half t^ 
range of said digital input data. 



1 5 . (Currently Amended) A method for generating reference pulses in a digital- 
converter, said method comprising: 

generating pulse strings with pulse densities corresponding to digital input data"^ 
input to said digital-analog converter; and 






keeping ammiber'of switchiiigtixnies for saidpulse s&mgs per time unit consian^n 



predetennined range of said digital input data aroimda medium value, wherein said put 
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comprise a frequency. characteristk4aa^4B:g-a4■Fap€Z(M^ saxd4 
input data, wherein sai(^referencfr pulses comprise Tiulse'g^^^ that are 

and wherein said pulse strings are generated bv selecting ancLsxnthesizinG necessary r1 
pulses on t he basis of digital input data and said refer^ce pulses^ 

integrating the pulse st rings to output a voltage for gamma correctfon: and ^ 
outputting a logical sum between a ca rry output from an adder circuit which h a<; 
jnputs hidi order W bits of the digital input dataof.n-bits-aBd=ki3&EHQEde^^ of a 
-cQunter:'and"a4omcat^teet-^be^eegFetit^ 
cirourtwherem==^-W-^ 



0311111 




cLS its 




16. (Original) The method according to claim 15, further comprises the step of 
maximum frequency of said pulse strings to less than half of that in the case where 
switching times is not kept constant. 




17. (Currently Amended) A method.for,proyiding.a3nLanalog,vQltage. outp ut correi 
digital input data, said method comprising: 




generating reference puls es that are exclusively in a high state correspondin f y t 
input data: 

"valtte, integrating a pulse string, whose number of pulses is adjusted depen ding on saicS 
input data, to output an analog voltage; and 

. for the pre detqmi ned range of said digital input darajromid SiMd medi valm 
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integrating a pulse string, whose duty is adjusted depending on said digital input data,' 
an analog voltage, wherein said pulse strings comprise a firequency characteristic havi 
trapezoidal shape corresponding to said digital input dat a wherein said reference nulsi 
pulse gen eration densities that are weighted, and wherein said pulse strings are general 



selecting and Rvnthe.<si7tri g necessary reference pulses on the basis of digital inp ut At^id 
reference pulses: 



integating the pulse strin£? to output a voltage for g^ mmft r^rr^fttion; anH 



outputting a logical sum between a cairv output from an adder circuits which K 
inputs high order W bits of the digital input data of n b its and low order W bits of a bi^ 
counter, and a logical product between outputs Xfm-1) through X(0) of said pulse gi 
circuit wher em=n-^W•andth&^digitd-inp^^data-Dfe^^^ • 





18, (Original) The method according to claim 17, ibrther comprises the step of usd]^^ 
output analog voltage for a reference voltage for gamma correction in a source driver 



crystal display. 



■ -197 (Previously Presented) A liquid crystal display driveiHfor«pplying-a-voltage to 

crystal cells forming an inoiage display area, comprising: 

^"^HPiSSelgen^il^m^ in whic 

generation densities are weighted; 




a pulse select/s)nnthesis€ir<5mt4br-gencra*ing-arpu^^ and sy 

Tiecwssayrefereanxre"^^ basis of digital input data and said reterence pulses. 
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said pulse generation circuit generates said reference pulses without changing a numbj 




switching times per time unit for a predetermined range of said digital input data arouij 



medium value, wtierem saitf pulse strings comprise a frequency characteristic having^ 



trapezoidal shape corresponding to said digital input data; 




an integration circuit for integrating the pulse string generated by said pulse 



^elect/synthesis circuit to output a voltage for gamma correction, 

wherein said pulse select/synthesis circiiit'cutputsirto^'cal sum Between a 
&om an adder, circuit,, which ha&a&it$ .inputs-hig^^ input da^ 

and lQw.orjder:-W4)its,o(a::b X(m- 

::TD(0)7aind.: : 

. l-wh^^n -if said-digital input-data4&4^^itsrtiien^ genCTation circuit oi 

reference pulses using an n-bit binary counter, an n-1 bit latch> and n-1 2-input gates. 







20. (Previously Presented) A reference pulse generation circuit for generating refei^ 
pulses corresponding to n-bit digital input data, consisting of: 

an n-bit binary counter for counting up in synchronization with an input cIock;S 



an n-1 bit latch for generating signals by delaying high order n-1 bits output B(: 
through B(l) from said binary counter by one input clock period; and 

n^togical^ircmts'for'pi^rfom with receiving as inputs si 



order n-1 bits output B(n-l) tlirougK"B(r) "from said binary counter and the delayed si; 




corresponding to the high order n-1 bits output B(n-1) through B(l) from said n-1 bit laich and 
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obtaining outputs X(0) through X(n-2) with lower reference pulse densities, whereas (S 
1) is obtained bypassiiig the logical circuit, wherein said reference pulses comprise a 
.l.J:... 1 :: :cteiacteristi.c4ia.ying-^^ digital input data 





wherein said n-I logical circuits are nt-1 A!tiD circuits, and 
wherein said n- 1 logical cu'Cuit&are^-2rA]^jD-cifci^ throuj 
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